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A Radiotelephone Handset 



PAT 99325 US 



Background of the Invention 

5 

The present invention relates generally to a radiotelephone handset. 

It is well known to provide a radiotelephone with a user-moveable cover which 
in its closed position covers all or most of the keys of the keypad. 

10 Conventionally, the radiotelephone is carried around by the user in this 
position. When the radiotelephone is actively used by the user, for example, 
when placing or receiving a call, the cover can be moved by the user to its 
open position for the duration of the call. It is also well known to provide a 
radiotelephone with user-interface lighting for illuminating the display and 

15 keypad when the radiotelephone is actively used by the user. 

The present invention is concerned with power conservation in a 
radiotelephone handset equipped with both a user-moveable cover and user- 
interface lighting. 

20 

Summary of the Invention 

With this in mind, according to one aspect of the present invention, there may 
be provided a radiotelephone handset, including 

25 

a display; 
a keypad; 

30 a cover moveable between a closed position and an open position in which 
the keypad is accessible to the user; and 
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means for lighting the display and keypad to an extent limited by the 
position of the cover. 



By virtue of the functionality provided by these features, the present invention 
5 is able to match the lighting provided by the handset to those parts of the 
handset which can be seen by the user, and so does not waste power lighting 
parts of the handset which are obscured from the user by the cover. 

For example, in a handset in which when the cover is in a closed position, the 
10 display and all the keys are obscured by the cover, when the cover is the 
closed position, the lighting means is not operable to provide any lighting. In 
a handset in which when the cover is in a closed position, all the keys, but not 
the display, are obscured by the cover, when the cover is in the closed 
position, the lighting means may provide lighting to only the display. In a 
15 handset in which when the cover is in a closed position, some, but not all of 
the keys and not the display, are obscured by the cover, when the cover is in 
the closed position, the lighting means may light only the display and those 
keys of the keypad not hidden by the cover. 

20 The present invention is particularly advantageous in relation to this last type 
of handset, where the keys not hidden by the cover might be used, for quite 
long periods, to, for example, operate a web browser, other over the air 
services where limited key access is sufficient, or simply to retrieve some 
information from the memory of the radiotelephone. During this period, while 

25 the cover remains in the closed position, the lighting for the keys hidden by 
the cover remains deactivated. 

In one embodiment, the cover position detection means comprises a single 
switch which attains a predetermined state when the cover reaches a 
30 predetermined position. The predetermined position may be when the cover 
is fully open, or alternatively fully closed. 
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In a further embodiment, the cover position detection means comprises a 
plurality of switches which each attains a state when the cover reaches a 
predetermined position. In this way, the lighting provided by the handset can 
be more finely matched to the position of the cover. Alternatively, finer 
5 matching can be achieved, in another embodiment, by implementing the 
cover position detection means as analogue transducer means operable to 
produce an analogue signal indicative of the position of the cover. 

Preferably, the cover can take the form of a slide or a flip. 

10 

According to a further aspect of the invention, there may be provided a 
method of controlling a radiotelephone handset including a user-moveable 
cover and user-interface lighting, wherein the user-interface lighting is 
activated only for those portions of the user-interface which are not hidden by 
1 5 the cover. 

Brief Description of the Drawings 

Exemplary embodiments of the invention are hereinafter described with 
20 reference to the accompanying drawings, in which: 

Figure 1 shows a radiotelephone equipped with a cover in the form of a slide; 

Figure 2 shows a radiotelephone equipped with a cover in the form of a flip; 

25 

Figure 3 shows a block diagram illustrating the hardware layout of the 
radiotelephone of Figures 1 and 2; 

Figures 4(a-c) show the relationship between the position of a slide and the 
30 backlighting for various embodiments of the invention; and 
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Figure 5 shows the block diagram of Figure 3 with modified backlighting 
circuitry. 

Detailed Description of the Drawings 

5 

Figure 1 shows a radiotelephone handset comprising a main body 5 having a 
front face 6 which is provided with a liquid crystal display 10, a loudspeaker 
15, and a keypad 30. Each key on the keypad is made from a translucent 
material which is coated all over except for the area necessary define the 

10 indicia/indices for that key. A cover in the form of a slide 20 is slidingly 
mounted to the main body 5 such that it can be moved from its fully-extended, 
open position as shown in Figure 1 to its closed position as illustrated by the 
arrow A. In the closed position, the slide 20 covers all the keys of the keypad 
30, but not the display 10. The slide 20 has mounted therein a microphone 

15 22. 

Figure 2 shows a similar radiotelephone handset to the one in Figure 1 except 
that instead of the slide 20, a cover in the form of a flip 25 is mounted for 
rotation to the main body 5 such that it can be moved from its fully open 
20 position as shown in Figure 2 to its closed position as illustrated by the arrow 
B. In the closed position the flip covers all the keys of the keypad 30, but not 
the display 10. 

The hardware layout of the Figure 1 and Figure 2 embodiments will now be 
25 described with reference to Figure 3. For the sake of convenience, the 
description will focus on a description of the slide 20, but unless otherwise 
stated, what is said in relation to the slide 20 also applies mutatis mutandis to 
the flip 25. 



30 



The radiotelephone includes a control processing unit 100 for controlling and 
coordinating the general operation of the radiotelephone. The processing unit 
is coupled to a slide switch 110 which is provides an indication of whether the 
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slide 20 is in its open position or not. The processing unit is also operable to 
control a display driver 120 for driving the display 10, and a backlighting driver 
130 for controlling the backlighting. The backlighting comprises an array of 
light emitting diodes (LED) which are mounted at various locations on the 
5 printed circuit board of the radiotelephone. Individual LEDs 32b are mounted 
behind each key on the keypad 30 and addressable as a group by a control 
line 130a of the backlighting driver 130. LEDs 32a are mounted at the 
periphery of the LCD 10 and addressable as a group by a control line 130b of 
the backlighting driver 130. 

10 

Figures 4(a-c) illustrate the operation of various embodiments of the invention. 

In a first embodiment of the invention, Figure 4(c) represents the 
radiotelephone with the slide 20 in its closed position and Figure 4(a) 
15 represents the radiotelephone with the slide 20 in its open position, whereby it 
will be appreciated that when slide 20 is in its closed position, all the keys of 
the keypad are obscured by the slide 20. 

In this embodiment, activation of the backlighting from the Figure 4(c) slide 
20 position can be caused in two ways:- 

(i) Receipt of an incoming call. 

Because the slide switch 1 10 is providing an indication that the cover is not in 
25 its open position, the control processing unit 100 instructs the backlighting 
driver 130 to activate only the LEDS 32a associated with the LCD 10. This is 
the situation in Figure 4(c) in which the box 50 represents the area of the 
radiotelephone where the backlighting is operable. If the call proceeds 
without movement of the slide 20, then the LEDs 32b are not activated. On 
30 the other hand, if the slide 20 is moved to its open position, this is sensed by 
the slide switch 110, whereby the control processing unit 100 also instructs 
the backlighting driver 130 to not only activate the LEDs 32a associated with 
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the LCD 10 but also the LEDs 32b associated with the keypad 30. This is the 
situation in Figure 4(a) in which the box 50 represents the area of the 
radiotelephone where the backlighting is operable. Once the slide switch 
110 detects that the slide 20 has left its open position, LEDs 32b are again 
5 deactivated. 

The LEDs 32a are deactivated after a set period during which the 
radiotelephone has not been actively used. 

10 (ii) Keyboard access required. 

The user may wish to do this, for example, to gain access to the keyboard in 
order to retrieve information from the memory of the radiotelephone. 

15 Moving the slide 20 to its open position will cause the control processing unit 
100 to activate the backlighting to the extent permitted by the position of the 
slide 20, that is, activate the LEDs 32b and 32a. This is the situation in Figure 
4(c) in which the box 50 represents the area of the radiotelephone where the 
backlighting is operable. In this case, when the slide 20 is returned to its 

20 closed position, the control processing unit 100 instructs the backlighting 
driver 130 to deactivate both sets of LEDs 32b and 32a. 

Thus, it will be appreciated that when the slide 20 is in its closed position, the 
LEDs 32a associated with the display 10 can be activated or deactivated 
25 according to the specific user- interface functionality programmed into the 
control processing unit 1 00. 

In a second embodiment of the invention, Figure 4(b) represents the 
radiotelephone with the slide 20 in its closed position and Figure 4(a) 
30 represents the radiotelephone with the slide 20 in its open position, whereby it 
will be appreciated that when slide 20 is in its closed position, most of the 
keys 31 b of the keypad are obscured by the slide 20, but the keys 31a closest 
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to the display 10 remain accessible. In this embodiment, the addressing of 
the backlighting LEDs is modified as illustrated in Figure 5. The address line 
130a addresses, as a group, the LEDs associated with the display 10 and the 
keys 31a. In consequence, this group of LEDs is in the context of this 
5 embodiment referred to as 32a. The address line 130b addresses as a group 
the LEDs associated with the keys 31b. 

In this embodiment, activation of the backlighting from the Figure 4(b) slide 
position can be caused in three ways:- 

10 

(i) Receipt of an incoming call. 

Because the slide switch 1 10 is providing an indication that the cover is not in 
its open position, the control processing unit 100 instructs the backlighting 

15 driver 130 to activate only the LEDS 32a associated with the LCD 10 and the 
visible keys 31a. This is the situation in Figure 4(b) in which the box 50 
represents the area of the radiotelephone where the backlighting is operable. 
If the call proceeds without movement of the slide 20, then the LEDs 32b are 
not activated. On the other hand, if the slide 20 is moved to its open position, 

20 this is sensed by the slide switch 110, whereby the control processing unit 100 
also instructs the backlighting driver 130 to not only activate the LEDs 32a 
associated with the LCD 10 and the visible keys 31a but also the LEDs 32b 
associated with the previously hidden keys 32b. This is the situation in Figure 
4(a) in which the box 50 represents the area of the radiotelephone where the 

25 backlighting is operable. Once the slide switch 110 detects that the slide 20 
has left its open position, LEDs 32b are again deactivated. 

The LEDs 32a are deactivated after a set period during which the 
radiotelephone has not been actively used. 

30 

(ii) Partial keyboard access required i.e. only keys 31a. 
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The user may wish to do this, for example, in order to operate a web browser, 
other over the air services where limited key access is sufficient, or simply to 
retrieve some information from the memory of the radiotelephone. 

5 On depressing one of the keys 31a, because the slide switch 1 10 is providing 
an indication that the cover is not in its open position, the control processing 
unit 100 instructs the backlighting driver 130 to activate only the LEDS 32a 
associated with the LCD 10 and the visible keys 31a. This is the situation in 
Figure 4(b) in which the box 50 represents the area of the radiotelephone 
1 0 where the backlighting is operable. 

The LEDs 32a are deactivated after a set period during which the 
radiotelephone has not been actively used. 

15 (iii) Full keyboard access required. 

The user may wish to do this, for example, to enter data alphanumeric data 
into the memory of the radiotelephone. 

20 Moving the slide 20 to its open position will cause the control processing unit 
100 to activate the backlighting to the extent permitted by the position of the 
slide 20, that is, activate the LEDs 32b and 32a. This is the situation in Figure 
4(a) in which the box 50 represents the area of the radiotelephone where the 
backlighting is operable. In this case, when the slide 20 is returned to its 

25 closed position, the control processing unit 100 instructs the backlighting 
driver 130 to deactivate both sets of LEDs 32b and 32a. 

Thus, it will be appreciated that when the slide 20 is in its closed position, the 
LEDs 32a associated with the display 10 can be activated or deactivated 
30 according to the specific user-interface functionality programmed into the 
control processing unit 100. 
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Using a single switch 110 to provide an indication of the position of the slide 
20 results in there being a range of positions where the actual position of the 
slide 20 is not precisely known by the control processing unit 100. For 
example, if the slide switch 110 detects when the slide 20 has reached its 
5 open position, all other positions including the fully closed position will be 
interpreted by the control processing unit 100 as the closed position. This 
means, according to the user-interface functionality of the first and second 
embodiments, that, just before the slide reaches its fully open position, the 
backlighting will still not have been activated. On the other hand, if the slide 

10 switch detects when the slide 20 has reached its closed position, all other 
positions including the fully open position will be interpreted by the control 
processing unit 100 as the open position. This means, according to the user- 
interface functionality of the first and second embodiments, that, as soon as 
the slide 20 just leaves its fully closed position, say, to an almost closed 

15 position, the backlighting will be activated. 

In a further embodiment (not shown), the slide switch 110 is implemented as 
analogue transducer means operable to produce an analogue signal 
indicative of the position of the slide and the individual rows of keys on the 

20 keypad 30 are directly addressable by the backlighting driver 130. In this way, 
the lighting provided by the handset can be more finely matched to the 
position of the slide. Alternatively, finer matching can be achieved, in another 
embodiment, by using a plurality of spaced slide switches to determine more 
accurately the position of the slide 110. Clearly, this embodiment is not 

25 suitable for analogous implementation using a cover in the form of a slide. 
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CLAIMS 

1 . A radiotelephone handset, including 
5 a display; 
a keypad; 

a cover moveable between a closed position and an open position in which 
10 the keypad is accessible to the user; and 

means for lighting the display and keypad to an extent limited by the position 
of the cover. 

15 2. A radiotelephone handset as in Claim 1, wherein, when the cover is in 
the closed position, the display and all the keys of the keypad are obscured by 
the cover, when the cover is in the closed position, the lighting means is not 
operable to provide any lighting. 

20 3. A radiotelephone handset as in Claim 1, wherein, when the cover is in 
the closed position, all the keys of the keypad, but not the display, are 
obscured by the cover, when the cover is in the closed position, the lighting 
means can provide lighting to only the display. 

25 4. A radiotelephone handset as in Claim 1 , wherein, in when the cover is 
in a closed position, some, but not all of the keys and not the display, are 
obscured by the cover, when the cover is in the closed position, the lighting 
means can light only the display and those keys of the keypad not obscured 
by the cover. 

30 

5. A radiotelephone handset as in any preceding claim, wherein the cover 
comprises a slide. 
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6. A radiotelephone handset as in any preceding claim, wherein the cover 
comprises a flip. 

5 7. A method of controlling a radiotelephone handset including a user- 
moveable cover and user-interface lighting, wherein the user-interface lighting 
is activated only for those portions of the user-interface which are not hidden 
by the cover as determined by a detected estimate of the position of the 
cover. 

10 

8. A radiotelephone handset constructed, adapted and arranged to 
operate substantially as hereindescribed with reference to the accompanying 
drawings. 

15 9. A method of controlling a radiotelephone handset substantially as 
hereindescribed with reference to the accompanying drawings. 
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ABSTRACT 

A radiotelephone handset, including a display (10); a keypad (30) ; a cover 
(20) moveable between a closed position and an open position in which the 
5 keypad is accessible to the user; and means for lighting the display and 
keypad to an extent limited by the position of the cover. When the cover is in 
a closed position, some (31b), but not all of the keys (31a) and not the 
display, are obscured by the cover, when the cover is in the closed position, 
the lighting means may light only the display and those keys of the keypad not 

10 hidden by the cover. These keys may be used, for quite long periods, to, for 
example, operate a web browser, other over the air services where limited key 
access is sufficient, or simply to retrieve some information from the memory of 
the radiotelephone. During this period, while the cover (20) remains in the 
closed position, the keys (31b) hidden by the cover remain deactivated. The 

1 5 cover can be a slide or a flip. 

Figures 4(a), 4(b) 
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